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| IWas feaſible with what Diſad. 
vantage this ſmall Piece would 
Upper, without ſome Name (be- 
Wiles my own) to Countenance tt : 
Wours I have preſumed io make 
IC hoice of ; well knowing that good 
Ludoes ever make the be{! Patrons: 
U by -y Approve of Succe(sful, and 
ncourage even IW eak Endeawours. 
/ Ou are Qualified for the Protecti- 
7 of a much greater Work: but 10 
\ncourage Science, tho in its In- 
Wancy, is Meritorious. Your Spe- 
rulations have carried you farther 
than Praflice can poſſibly reach ; 
jet, ſometimes to ſtoop from the 
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Heipht of Knowledge, to the In 
jertour Parts of it, is not Inglori 
ous : All Perſons may not, perhaps 
be acquainied with the Problem 
I propoſe, tho' Plain and Short, 
Tou undoubtedly are; for a Great 
Gerius always takes the moſt Kaſie 
and Compendious Way to Know- 
ledge : When you can ſpare T ime 
from your deeper Speculations, be 
pleaſed to look favourably on the 
Endeauours of 
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Four very humble Servant 


Benj. Cole. þþ 
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PROPOSITIONS, 
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Shewing the Method of taking 


on Heights & Diſtances. 


m5 = HE Inſtruments which are to ſolve 

bel k% the following Problems being, to 

J bs be bought very Cheap ; I ſhall nor 

Ine >| trouble you with a Deſcription of 

them : bur ſhall lay down ſome ne- 

eſtary Rules for the better under{tandinz of 
what ſhall be hereafter treated of. 


I. To ſhew what an Anzle ZI, 


*n Angle is the Space contained between 
1 wo Lines meetinz in One Point ; as the 
dpace contained between the Lines bc and 
ÞD 1s an Angle. 
Il. How to Write down an Angle. 


You muſt always place the Letter at tie 

int where the Two Lines S 

nect; As in writing down the 2b 

Dove. mentioned Angle, write . 

{ thus, CBD, or DBC ; EE 
le. ays placing B, ko thar Ler- SF E D 
& hich repreſents the Angle) in the _ 
A 3 
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LI. Tolay down an Angle by the Line of Chords 


Draw a ſtraight Line as BD (ſee Fig. pre- 
ced.) and extend your Compaſſes to 6offf 
2egrees upon the Line of Chords, then ſet- 

ting one Foot on B, with the other ſtrike an 
_ Arch as large as you think fit : then alſo 
from your Line of Chords take off as manyſ1. 
Degrecs as your Angle contains, and placing 
one Foot of your Compaſſes in the Bottom of 
the Arch, as at E, obſerve where the other cuts} | 
the Arch, ſuppoſe at A, draw the Line B C 
through the Point A; and this will be the 
other Line which forms the Angle CBD. 

Tolay down an Angle by the Protractor, 
ſhall be ſhewn when I ſhew you how to Pro- 
tract an Obſervation taken in the Field by 
Surveying. 


IV. To Acaſure an Angle. 


Open your Compaſles, and placing one 
Point in the firſt Degree of the Line of Chords, 
extend the other to 60. keeping them art thiseo 
Diſtance, place one Foot in the Point B, (/eÞD! 
Fig. preced.) and where the other falls, ſtrikeB1 
an Arch, as the Arch AE; then with your 
Compaſſes meaſure the Length of the ſaidgjce 
Arch, and ſee to what Degree from the beſet 
ginning of the Line of Chords your Compalſlesſk? 
will reach ; ſo many Degrees as it reachethD' 
ſo mary D:grees doth your Apgle contain. . la 

+ 


Ic 
0 


. To lay down a Line of any aſſigned Length, 


ords 


pre-ſ This is done only by taking off from your 
6ofÞ$cale of equal Parts, ſo many Parts as you de- 
 ſet-ſgn your Line to conſiſt of, and then draw 
e anÞbe Line of that Length. 
alſo 
nanyſl- To Meaſure the Length of any Line by 4 
Icing Scale of Equal Parts, 
m of 
cuts} Extend your Compaſles to the Length of 
B Cie Line, and applying them at this Diſtance 
> theo the Line of Equal Parts upon your Ruler , 
3s many Parts as are contained between the 
tor, Points of your Compaſles, ſo many Leagues, 
Pro-{Miles, Chains, Feet, or any other Meaſure 
| by{oth your Line contain. 


Il. To ratſe a Perpendicular from @ Point in 
the Middle of a Line, 


one} Suppoſe you would raiſe a Perpendicular 
ords, Prom the Point C; Open your 
t this Compaſlles to any convenient YL 
(ſeÞDiſtance (exceeding half the | 
trikeLine,) and ſetting one Foot | 
yourÞ the Point A, with the other 
 ſaidJceſcribe the Arch G G; then 
e beſet your Compaſſes to B, ſtill j——— 
oaſſesikeeping them at the ſame 
hethDiſtance, ſtrike the other Arch FF : laſtly, 
n. . lay the Ruler from C to the Interſection as 
[. 40 the 


of the Two Arches F F and G G which is a 
H, drew the Line H QT, which will be Perpen 
dicular to the Line A B. 


VIII. To raiſe a Perpendicnlar at the extrca 
End T a Line. 


Suppoſe you would raiſe a Perpendicular 
at the End of the Line AB : Open your Com 
pales to any convenient Diſtance, and ſetting 
C one Foot in B, let the 
7 other fall at random 
| ..F5 ſuppoſe at the Point ] 
| keep your Compaſſes at 

the ſame Diſtance, anc 
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= of from the Point I, de 
_ icribe Part of a Circk 
_—_—— — which may croſs the 


Line ABinD; alfoon 
the other ſide deſcribe part of a Circle, as EE; 
then laying your Ruler from D to1I, draw 
the pricxt Line DIF : laſtly from the PointYD 
B, through the InterſeCtion at G, draw the 
Line B G C, which 1s exactly perpendiculz 
to the Line AB. 


IX. Fro; a Point aſſigned, tolet fall 2 Perpio- 


aicilir upon 4 Line O8VEn., 


Let it be propoſed to let fall a Perpendicu- 
lar from the Point C to the Line AB: Set 
one Foot of your Compaſlts at C, and witl 
the otncr deicribe part of a Circle, cutting t 
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the Line AB, in DandE; then open the 
Compaſles to more than Half the Diameter 
of ihe Line AB, ſet one 
Fo2t in the Point of Inter- 
ection DD, and deſcribe the 
ArchFF; do the like at 
E for the Arch G G : Laſt- 
ly, through the Point of 
Interſction O, draw the 
Line CK, which 1s a true ns 
Perpendicular. More, This is only the Re- 
verſe of the 7th Rule, the ſame yon may do 
dy the 3th Figure, viz. To let fall a Perpen- 
dicular tothe end of a Line. 


« To take the /ngle of tne Height of any Ol tf. 


Hold up your Quadrant till through the 
Sights, you ſee the Top of that Qbject whoſe 

el2ht you would take; then lay your Left 

bumb upon the Line that ir may not ſtir, and 
obſcrve on what Degree the String falls ; thoſe 
Degrees reckon'd from the Beginning of the 

nadrant, are the Degrees of the ſaid Angle. 

To take an Angle of Diſtance will be ſhewn 
by the Tenth Problem. 


Al. To find the Superficial Content of 2 Triangie. 


Let fall a Perpencicnlar 
irom the Angle oppolite to 
ne Baſe, as B D, then Mul- 
Iply Half the Baſe by the 
Lenptn of the Perpendicular, | 
is Half the Baſe AC by the * 
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( 10) I 
Length of the Perpendicular BD; or the 
Whole Baſe by Half the Perpendicular, and: 
the Product is the Content : Or Multiply theſÞi 
Whole Baſe by the Whole Perpendicular, and 
Half the Product is the Content of the Tri- 
angle. Note, This Maxim holds good in all 


Triangles. " 
PROBE -FI1G.-L ; 

To takg an Accejjible Heioht with a Ouadrantal 
at One Station, DO 

h: 


E T the Diſtance B, repreſent your Sta-Wht 
; tion; from whence you would know theay 
Hertght of the Tower CA : Take with yourſhf 
Q-4drant, at B, the Angle of its Heightſbf 
(by Rule 10.) then mcaſure the Diſtance be-M.c 
tween you and the Foot of the Tower ; ſup-Wn: 
poſe 46 Feet, and (by Rule 3.) lay down the 
Angle of the Towers Height, CBA, ſuppoſe 
55 D:grces: Then at the end of your Line? 
46 Feet long, raile a Perpendicular; and 
where this Perpendicular mcets with the other {we 
Line of your Angle, viz. BC, there is theÞne 
Top of your Tower ; which Perpendicular-{h 
Line meaſure on your Scale of Equal Parts, þÞs 
and you will hnd it to be 70 Feet, and ſo much}-! 
is the Tow?r C A bove your Eye: to which, of 
if the Sround be Level, you muſt add theFſſt 
Diſtance of your Eye from the Ground, which}G 
we ſuppoſ? te be 5 Foot: ſo will you find they 8: 
| trueſl 


("TOY 
ue Height to be 75 Feet. Note, That the 
uadrant gives you only the Height of the 
bject above the Level of your Eye, and not 
om the Ground. | 
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PROB: I. FIG 1H; 


To takg an Acceſſible Height by the Shadow of 
the Objett. 


Let CA bea Tower, orany other Obje&t 
hoſe Height you would know : The Sun 
aſting its Shadow on the Level Ground, ſup- 
doſe to B, there ſet up your Staff, and where 
hat caſts its Shadow, ſuppoſe to E : Meaſure 
*Wic Length of the Stick and its Shadow ; and 
ay by the Rule of Proportion, as the Shadow 
df the Stzff, ſuppoſe 46 Inches, is to the Length 
df the Staff, ſuppoſe 38 Inches; ſo is the 
ength of the Towers Shadow, ſuppoſe 369 
nches, to the Towers Height 297 Inches. 


PROB. HE-F I 6.1: | 
Totabe an Acceſſivle Herght by a Bowl of Water. 


andy Let CA be a May-Pole whoſe Height you 
)ther would know, having no Mathematical Inſtru- 
s thenent to take it with; Seta Bowl of Water on 
ular-Mhe Ground, ſuppoſe at Bz when the Water 


'n?, from the May-Pole, till yon fee the Top 
of its Shadow in the middle of the Water, 
| theſuppoſe at -, there make a Mark on the 
;hickhYGround, then meaſure the Diſtance from the 
] the Bottom of the Mizy-pole A, to the Bowl of 
true WW atcr 


ISſtillin the Bowl, go backwards ina right . 


| A. - Ara , Fw "Kew 
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Water B, which ſuppoſe 175 Inches, alſo mea 
ſure the Diſtance from ÞB, ro your Standing a 
ſuppoſe 72 Inches; then meaiure the Height 
of your Eye from the Ground, viz. ac, ſup 
poſe 65 Inches: Then {ay, if the Diltance 
Ba 72 Inches, gives ac 60 Inches Helght 
what Height will the Diſtance A B 175 Inchajhh; 
five? which you will find to be 1455 inches 
which is the Height of the May-pole. 


PROB.Tv. F.16; Iv. 


How to take an .cceſfible Height by the Help o 
Two R:lers pryncd tonether Square-wiſe, or by 
a Common Joyners-Square, 


Let C A be the Tower whoſe Height you 
would know : Hold up your Square Perpen- 
cicular, whica you may do by ſticking a Pin 
in the Top of the Square, and hanging ai 
Thread and Plummet thereon ; Keep it in this 
Poſture, and go backwards or forwards as 
Occaſion requires, t1ll, your Eye lying at D, 
you can ſee the other End of the Square art the 
Top, and alſo the Top of the Tower at C 
altina Rivht Line, which when you do, mars} 
where you ffand as at S, then mcaſure the 
Height of your Eye from the Gronnd, ſuppoſe 
DS, and lay down the Length of it from your 
Station S' to B, then meaſure the Diſtance 
from B to A, which will be the Height of 
the Tower CA, 
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mee PROB. V.- FIG. V. 4 
ng a | 
Ty Totakg an Taacceſſible Fietoiit at Two Stations. | 
tance 


If you would take the Height of the Tower 
leh 4, which you cannot d9 by reafon of ſome 
nches ver, Mote, or other Hindrance betwixt | 
ches Wow and It > Chooſe your tirſt Station, ſuppoſe } 
tB, and there take the Angle of the Towers | 
cight, which ſuppolie to be 26 Degrees 30 1 
llautes; then go backwards, in a ſtraight 
ine, and chooſe your ſecond Station, ſuppoſe 


elp ; t b, and there take the Angle of the Towers 
or "\Þcight, ſuppoſe, 39 Degr. 35 Min. Meaſure 


ET erm 
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he Diſtance between your TwoStations B and | 
, ſuppoſe 64 Feet; Draw a Lineon your Pa- 'S 
er 64 Feet Long (by Rule 5.) and at the Be- ' 
inning of it, make an Angle equal to the An- 'F 
le taken at the Firſt Station, viz. 26 Degr. "y 
oMin. and draw the Line BC; then at the j\ 

ther End of the Line, make an Angle equal | 
0 the Angle of your Second Station, w7z. 39 
Degr. 35 Min. and draw the Line bC; 
"here the Lines cut eaci1 other, there 1s the 
op of the Tower : therefore ſrom the Point 
, let fall a Perpendicular (by Rule 9g) and 
ontinue the Line þ B till it meet with this 
erpendicular, then meaſure the Length of 
he Perpendicular from A to C, the Points of 
nterſection, and that is the % owers Ficight 
dove your Eye. 
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PROB. VI. FIG, VI. 
To take the Height of a Tower or any upright Oh 


jet by the Shadow, when you cannot come t 
the Bottor;: of it, to meaſure the Length of t 
Sbadow. 


Suppoſe C A he a Tower whoſe Height yo 
would know, but cannot by reaſon of ſong 
Moat or other Hindrance ; Coming near th; 
Moat-ſide, you find the Shadow of the 1 op of, 
the Tower to be caſt to the firſt B, I ere... 
therea Stick of 4 Feet, or any other LengthJ&:, 
the Length of the Shadow of this Stick, viz.BbJ - 
I find to be 32 Inches, which I note down, thenh1, 
ſometime after, when the Sun is lower, | find 
the Shadow of the Top of the Tower to by, 
caſt to the ſecond B, where I again erect th 
ſame Stick, and find its Shadow to reach tap 
the furthermoſt b, and the Length of this Se. 
cond Shadow to be 53 Inches, this I alſo ſj, 
down, and meaſure the Diſtance between thq. 
Places where the Tower caſt its Firſt and SeFh,; 
cond Shadow, viz, the Diſtance BB, and fin$, ; 
It to be 10 Feet or 120 Inches: Having theſ: 
Numbers, you may find the Height of thz 
Tower thus ; As the Length of the Stick's Sha 
dow, Bc at the Second Obſervation 53 Inches 
1s to 48 the Length of the Staff; ſo is 12 
Inches, the Lengrh of the Shadow betwee! 
the Two Places of Obſervation B and B, tc 
108 Inches, which 108 Inches I ſet down, ant 
lay, As 48 Inches, the Length of the Staff, | 
f( 
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—— Sus 6 
Wo 120 the Diſtance between the Two Sticks 
3B, ſos 108, the Number laſt found, to tie 
Towers Height, viz. 270 Inches, or 22 Feet 
id 6 Inches. BR 


PROB. VII. FIG. VII. 
To take the Height of p- Cloud, - 


Let Two Perſons at two ſeycral Stations, as 
Wt band B, in a ſtraight Line with the Cloud, 
Dbſcrve exactly at the ſame Time, by ſome 
Sipn, the ſame Part of the Cloud with Qua- 
Wrants, and find the Angles AB C, ABC; then 
neaſure the Diſtance b B between the Stations, 
ngtiBrd proceed according to Prob. 5. 
z.BVY This may be done by One Perſon, if the 
» UeFJoud be between him and the Sun, ſo that 
| finie Shadow of it fall behind him on a Place 
to Vhat he can exactly ſee: as ſuppoſe he ſtand- 
+ thi ng at B, takes with a Quadrant the Angle 


ch tt \BC, and obſerves the Shadow fall on B, 


us SYhen let him take, at theſame Inſtant, the Suns 
ſo (4 Ititude, which will be always the ſame with 
en thy. Angle ABC, then by meaſuring the Di- 
1d SÞ:nceb B, and having the Angles AbC, ABC, 
- 0:4 AC the Height by Prob. 5. 


heſ: | 
PROB. VIII. FIG, VII. 


ow 10 take, at Two Stations, the Height of any 

Objett that ſtands on the Top of any Hill, if 
IS 120] you carnot come at the Foot either of the Fill, 
tweel or the Object on the Top of it, 


B, iT Suppoſe Fig. 8 to be a Beacon on the Top of 
n, 3WYEHill, whoſe Height you would know :; Firſt 


Ty (by 


(by Prob. 5) take the Height of the Beaco 
and Hill tepether, then, by the ſam eRul; 
take the Top of the Hill ; Subſtract this laſ 
found Height ſrom the ſirſt, and the Remain 
der is the Beacons Height. 


PROP. IX. FL1G. IK. 
To find the Inequality of Places as to their Heron: 


To find out the Difference of Heights | 
one Place from another in the Riſing and fall 
ing of Ground; Let your Inſtrument be made 
carefully, whether it be a Quadrant, Water 
Leyel, or any other Inſtrument ; a Braſs T is 
beſt ; Let the Sights on the Top of it be Per 
ſpeCtive-Glaſſes, which muſt always ſtand one 
Way ; there muſt be Two Mark-boards placed; 
vpon Quarter-Pikes, that Aſſiſtants may liſt 
them Higher or Lower as they ſhall be diredF1; 
ed : Set your Level, as near as you can, befy 
tween the Two Marks your Aſſiſtants hold upFjir; 
Tivht in their Hands with the Slipping- Marksth- 
turning to one, cauſe 11m to hold the Slit andſng 
Black-ſtroak cven with the Level-ſights, and fofje 
the other : the different Heights of theſk, 
Sights in Inches, givethe Aſcent or Deſcent;ng 
and this 15 for one ſimple Station : But if the 
require both Aſcents and Deſcents, then in Ire; 
Note-Book ſct down your Back-ſtations in oth: 
Column, and your Fore-ſtations in another 
Sum up hoth the Collumns, and take the Dik 
ference of them ; if they be equal, the Twc 
Places be Leyel; if your Fore-ſtations weed 

[ i 
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acothe Difference is Lower if otherwiſe, High- 


PROB. X.:FFG- Xx. 


To take an Inacceſſivle Diſt ance at Two Stations 
by the Semicircle, 


Suppoſe you were ſtanding at C or D, and 
would know the Diſtance from you to the 
hurch B : Firſt, at one of your Stations, no 
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| fallFnatrer « hich, ſuppoſe at C, place your Se- 
madFnicircle, laying the Index on the Diameter 
wh hereof, and: turn the Semicircle about, trill 
= 


hrough the Sights you ſee the Church at B, 
nd there ſcrewing faſt the Semicircle, turn 
he Index about, till you ſee, through the 
Siohts, the Mark fet up at the other Station 
y lit): and there note what Degrees the Index 
liretFuts , which we will ſuppoſe 110. Second - 
1, beefy, leaving a Mark at G, remove your Semi - 
Id vpFircle from thence to D your other Station ; 
farks here fix your Semicircle as hefore, laying the 
it andindex on the Diameter, turn the S2micic- 
and lc about till, through the Sights, you ſee the 
theſÞMark at C, there ſcrewing it faſt, turn the 
ſcent;Bndex about till, through the Sights, you ſee 
t if it he Mark at B, and there alſo note what De- 
1 1N Frees the Index curs, ſuppoſe 40 : Thirdly, 
1n 0M'Meaſyre the Diſtance between Cand D, which 
T7 ppoſe 120 Feet : by the help of theſe Three 
e Ul 
: TvGom CorD,to B.thus; Draw a Line on your 
xcecd apr for CD, on which place 120 Feet; 

th then 
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hings ſo found, you may have the Diſtance 


(18) 
then at C, lay down (by «ule 3) an Angled 
110 Degrees, and at D, an Angle of40 ; the 
meaſure the Line C B, which is the Diſtancec 
the Church B from C ; likewiſe the Line DÞ 
is the Diſtance of the Church B, from D. 


PROB XL F1G.-XI. 
How to take the Breadth of a River by a Squar 


Let A repreſent one Side, and B the oth: 
Side of the River, whoſe Breadth you woul 
know by the Help of the Squareonly : On tht 
Bank of the River at A, ſet up a Staff, whic 
ſuppole to be 60 Inches Long ; hanging you 
Square on the Top thereof at C, look by tht 
Side of it, till you ſee the Bank of the Ri, 
ver cn the other Side, viz. at B; and ther! 
extending a Thread by the Side thereof, fron 
C tob: then meaſure the Diſtance of Abj 
which ſuppeſe 15 Inches : Then by the Rulff 
of Proportion ſay, As the Diſtance A b 15, 
isto C A the Stafi?s Length 60 Inches: fo iÞ - 
the ſaid C A 60, to the River's Breadth APP | 
-240 Inches. ---- ; 


PROB. XlI. FIG. XII. 


How to find the Diſt ance between Two Places, both 
of which are removed from the Obſcrver. 


Suppoſe B and D to be the Two Places: 
Chooſe 7 wo Stations C and G: at C, your; 
firſt Station, take ( by Rule 10) the Anglq; 
BCG; and at your Second Station G, thejx - 
AnglkF 


( 19 ) 

Ingle PGXYZ. Firſt (by Rule 3) Tay down 
he Angle BCG, and having drawn the Lines 
C and CG, meaſure the Diſtance between 
he Two Stations C and G; andat G, draw 
ti: LineB (:, and where this Line cucs the 
ine BC, there is one of che Places, viz. B-: 
hen at G, take the Angle DGC, and- at C, 
he Argle DCG : I1y down theſe Iwo angles 
s$ before, ard cCraw the Lires DC nd DG; 
nd where thoſe Two Lines cut each orher, 
Ws in D, there is the other Place, viz. D: Dra v 
Line from D to B, and meaſure ic on the ſ14me 
cale of Equal Parts on which you meaſured 
G, and that is the Diſtance hetween the 
'W wo Places PB and D. Mvte, This will be 

etter demonſtrated in the next Problem. 


PROB. XI. FIG. XIE 


80 rake the Diſt ance between Two or more Pla- 
ces, without coming near any of them by 4 


Two feet Foynt-rule. 


Suppoſe the Two rt mote Places were A and 
3, whoſe Diſtance I wonld know : I make 
hoice of a Place at C, from whence I cz! (ce 
oth the Places A and B; there [I ſet up a Staff 
hereon toreſt my Rule horizontally; and 0- 
ning it toa Square Angle,l look By one Side 
Pf it, cill I ſee my firſt Placear A; and there 
'$e-ping it Faſt,and Level, I look by the other 
Fide of it, and cauſe a Mark to he fer np in a 
Fight-Line from C, at a competent Diſtance, 
Ws 2t D, ſuppoſe 150 Feet; then cloſe 1n your 
| B 2 Rule 


re IR - mw 
OO Ee, 


(20) 
Rule, till, by the Side thereof, you ſee the Se 
cond Placeat B; keep your Rule at that An 
gle: then upon a Paper, Board, or Slate, dran 
Two Right Lines as AC and DC, making i: 
Right Angle at GC: then bring your Rule at 
the ſame Angle it was when you lookt to BE 
a d lay the Center of the Rule upon C, and hy 
the Side thereof draw the Line C B: and be 
cauſe your meaſured Diſtance between C an(iF 
D was 150 Feet; take from your Scale 0 
Equal Parts 150, and ſet them down from C 
to D: then take your Rule and go to D, and 
ſer the Center c# it upon the Stafft,, look by 
one Side of it to C, and by the other to A; 
then bring vour Rule to the Board on which 
you draw, and lay the Center of it on D, and 
one Side on the Line DC, and by the other 
Side draw a Line at Length, as the Line DA, 
croſſing the Line AC in A; fo ſhail A on 
your Board repreſent the Place A in the Field. 
Again take your Rule and go to D, and there 
reſting If on the Staft, look by one Edpe to &, [ 
and by the other to B, 2:4 keeping it at that} 
Angle bring, it to the Board, and lay one SideN* 
upon the Line DA, and by the other draw the be 
the Line D B, which will croſs the Line CB N 
in B; ſoſhall on the Board or Paper repre-J< 
ſeat 1 in the Field : the Line B A on your Pa-ſſ\* 
per is the Diitance ſought, which if you mes- EC 
{ure by the ſame Scale you meaſured D C by?* 
you wil! {indir to be 255 Feet: and by th IK 
Means you may ſind the Diſtance of all the Play 
Ccs.in tne Figure, as CA, DA, orCB. | 
PROB 
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PROB. XIV. FIG, XIV. 


Hyw, by a Semiclrcle, to ta'e the Plot of 4a 
ule aſl Country, City, Bay, or Harbonr, or ſuch like 
to BW Place, at Two, or more Stations. 
nd b 

. Suppoſe CDIFKL to be ſeveral remark- 


able Places in a City, whoſe Plot you are 
inded to take : Make Choice of Two Places 
or your Stations, at A and B, let them be 
(if conveniently you can) near the Breadth 
df the City; then ſetting up your Semicircle 
Fat A the firſt Station, turn it about (keeping 
he North-point from you) till through the 
xed Sights you ſee the Mark at the ſecond 
dation B, there Screw faſt the Inſtrument ; 
hen turn the movable Index to every ſeveral 
Mark, viz. CDIFKL, and ſee what De- 
(prees are cut thereby at every Mark, which 
note down in a Book, ſuppoſe C25, D gz, 
l 139, F 244, K 288, L 330, theſe for your 
» tharſrlt Station ; then meaſure the Diſtance be- 


> Sideffeween your Two Stations, which ſuppoſe to 


w theÞe 38 Chains, and ſet this down in your Book, 
> CgfNext, placing your Inſtrument at B, your ſe- 
-epre- cond Station, look through the Sights till you 
ir Pa-P/&© your firſt Station, there ſcrewing your In- 
 mea-þ.crument faſt, take the Angles as at your firſt 
c by,jÞfation, ſuppoſe C 30, D 139, 1146, F249, 
y thi K 342, L 350, theſe for your ſecond Sta- 
e Pla ton, 


. OBI PROB. 


PROB. XV. FIG. XIV. 


How, by the Protrattor, to Plot or lay down 
Paper the foregoing Obſervations, 


Firſt draw a Line on your Paper at pleaſure 
as the Line a6, then take from off your Lic 
of Equal Parts the Stationary Diſtance, 
Chains, and ſet it on the Line from a tob, | 
will 2 repreſent the firſt Station, and b thek 
cond. | 

Secondly, Apply the Center of your Pre 
tractor to the Point 4, and the Diameter there 
of lying ſtraight on the Line ab; Count « 
the Edge of it 25, and there make a Mark fe 
the AngleC; 92 for the Angle D, and ſo ſalt: 
all the reſt. Then place your Protractor 7 
b the ſecond Station, and there mark our you 
Angles s before at the firſt Station : obſer; 
that for thoſe Degrees which exceed 180, yc 
muſt turn the Protraftor downwards, ket] 
ing ſtill the Center as before, and the Dia 
ter on the Line a6, and mark out by the i! 
nermoſt Circle of Diviſions the reſt of yo 
Obſervations, as 244, 288, &c. 

Having thus made Marks on your Paper fo 
every Anglear both Stations, draw Lines fro! 
each Station to its reſpective Marks; as t 
Lines a1, ak, bc, b d, &c. and where the! 
Lines cut each other, you mult ſet down ti 
remarkable Places. | 


PROB. XVI FIG. XV. 
How to ta'e the Horizontal Line of a Hill. 


Suppoſe Fig. 15, to bea Hill whoſe Hor1- 
pnral Line you would know: At the Top of 
e Hill, viz, C, ſet up a Mark of the ſame 
eight with your Eye at B, then (by Rule 10) 
ke the Angle CBA, ſuppole 49 Degrees ; 
eaſure the Diſtance CB ſuppoſe 3o Chains, 
raw a ſtraight Line to repreſent b 4 A B, and 
dy Rule 3) lay down the Angle CBA 40 


10wn 


eaſure 
Ir Li 
te, f 
ob, | 
5 thei 


ur Profſ®ieprees ; continue the Line CB 30 Chains 
r thereWong, and from C let fall the Perpendicular 
_ p A; then meaſure the Breadth of the Top 
ark f 


the Hill, viz. C GC Suppoſe 34 Chains; then 
anding at C, take (by Rule 10) the Angle 
Cb, and having from C drawn the Line C G 
4 Chains Long , ler fall the Perpendicular 
a, cutting the Line baAB in a, then alſo 
by Rule 3 ) lay downthe Angle b C a, ſuppoſe 
Kee)ms Degrees; and where the Line C b cuts the 
D12mWaſe Line ba A B, from the Point, viz. from 
the 'ſftoB is the Length of the Horizontal Line, 
}f youſyhich meaſured on the Scale of Equal Parts, 
1l give you the Number of Chains the Length 
f it contains. | 


| ſo 
Ctor { 
UT you 
bſervs 
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5 kee] 


per fo 
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HE Figures from the Sixteenth to the 
Twenty-third belong to Surveying , 
ch I ſhall ſhew how it may be done, only by 
+ Semicircle and Chain. 

R OB How 


PROB., XVII. FIG. XVI. | 
How to take the Plot of a Field at One Station, 


Having placed your Semicircle at T , tak 
all the Angles, viz, ABCDEF, (as in Prot 
14) and note them down ; then with you 
Chain meaſure in a ſtraight Line from you 
Station T,to all the Angles, and ſet down th 
ſeveral Diſtances ; having done this, draw thif, 
LineNS on a Piece of Paper, and Protra 
your Angles (as in Prob. 15) then from th 
Point T to each of the Marks for the Angl« 
draw the Prickt Lines AT, BT, CT, &« 
and ſet their particular Diſtances on them; an 
at the End of each Diſtance, draw the Lir 
AB, BC, CD, DE, &c. Thus have yo 
the Plot of the Field ; then to find the Super 


ficial Content of it ; divide it into Triangle 
by drawing a Line from A to C, from A to TL 
from A to E, and (by Rule 11) find the Sl 
perficial Content of each Triangle; then by at: 
ding all the Contents together, you will hay 
the Superficial Content of the whole Field. 


PROB. XVIII. FIG. XVII. 


How to take the Plot of a Field at Two Station 


when you cannot ſee all the Angles at either 
them, : 


At your firſt Station, take all the Angle 
at one End, and their reſpective DiſtaneFi 
ixom your Standing, as before; then __ 

[f 
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Me Diſtance between the Two Stations, and 

ake all the Angles at the other End, and their 

ation, @articular Diſtance from your ſecond Station : 

Javing done this, lay down all your Angles 

» Card their Diſtances belonging to the firſt Sta- 

1 ProBon, and likewiſe all thoſe which belong to 

1 Youlfhe ſecond Station (according to the forego- 

n youte Direfions) and then draw the Lines 

wnil}. BC, CD, DE, EF, &c. and thus have 

aw Lou the Plot of the Field, whoſe Content find 
"otra: before. 


\ngle PROB. XIX. FIG. XVIIL 


m; alow to take the Plot of a Field at Two Stations 
: Lin when you can ſee all the Angles from both. 


SUPE Place your Semicircle at your ficſt Station, 
nd take there all the Angles, ſetting them 
\ £0 Ullown in your Field-Book , do the ſame at your 
:cond Station, and protraCt all the Angles, 
| by Fas in Prob. 15) and where thoſe Lines inter- 
1] havſect each other, as in A, B, C, &sc. there are 
eld. Be Angles: from theſe Points draw the Lines 
\B, BC, CD, G&c. ſo have you the Figure 

f the Field, whoſe Content is found as be- 
tationſore- This is the ſame with Prob. 15, and by 
ither 2< or the other of theſe Ways, may be found 
ut the Content of any Field by the Semicircle. 

Note, That when the Hedges are not 
Angl:Straight Lines, but are more or leſs Crooked 
iſtaneFither Inward or Ontward ; in ſuch Caſes, 
oy ne Content will be more exactly found, if = 
| | tne 
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the midſt of this Bending you ſet upa M 
and reckoa it for an Angle. 
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How to turn any N:mber of Chains and Lin 
into Acres, Roods, and Perches. 


You are to obſcrve that the Chain I mer 
tion, is the ſame which Mr. Gunter adviſes al 
Perſons to make ule of, being Four Pearchs 
in Length, each Pearch containing Sixtee 
Feet and an Half; ſo that. the whole Chain 
66 Feet Long, and conſiſts of 105 Links, eve 
ry Link being 7 Inches and ?3; Note alſo that 
160 Square Perches make an Acre, and that 
40 Square Perches make 1 Rood or the at 
Part of an Acre: So that 10 Square Chain 


( 1 in Breadth and 10 in Length, or 2 iff 


Breadth, and 5 in Length) make an Acr 
Now to turn any Numdver of Chains into Acre 


you muſt divide them by 10, and the Qnotien|ſ 


will be the Number of Acres contained in { 
many Chains. But this Diviſion is Abreviated 
by cutting off che laſt Figure ; as if 1590 Chai 
were given you to turn into Acres ; cut off th 
Cipher ©, and there will be left 159 Acre: 
But if Chains and Links be given you togethe 
to turn into Acres, Roods, and Pearches; firk 
from the given Sum cut off Three Figure 
which is Two for the Links, and One for thi 
Chains, what's left ſhall be Acres. To kno 
how many Roods and Pearches are containec 

It 


| Mails the Figures cut off, Multiply them by 4, | 
Wd cut off from the ProduCt the Three laſt Fi- 
Ires, the reſt ſhall be Roods : then to know 
e Pearches, Multiply the Figures cut off 
om the Roods by 4o, and again cut off 
1 Lin bree Figures, the reſt are Pearches ; and the 
hree Figures cut off, are Thouſandth Parts 
[a Pearch, 


I men 
iſes al PROB. XXlI. FIG, XXIV. 


earche 

Sixteenow to take the Height of an Obje&t with more 
:haini Certainty than is before mentioned. 

IS, eve 


fo thalf Let B and b repreſent Two Stations, not in 
d tha Right-Line, but as equally Diſtanc from the 
he qtWPbjet CA as you can, and obſerve the An- 
Chainles B and b, and ar each Station the Angle 
r 2 if Altitude; having meaſured the Diſtance 
\ Acreetween the Two Stations, draw on a Piece 
Acres! Paper (by Rule 5) a Line of that Length 
1otien the Line Bb, and at B and þ, lay down 
in {F'* Angles CBh, CbB equal to thoſe you 
>viatedſave obſerved; and let the Lines Cb and 
Chain B cut each other in C; draw alſo the Line 
off the A, making the Angle CBA equal to the 
AcreÞngle of Altitude ; then from the Point of 
getheſceriection C, let fall the Perpendicular C A, 
; > firſſÞutting the Line BA inA, ſos the LineCA 
iguresÞ* true Height ſought. 

for thi 
\ kno® 
tainec P R O B, 
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PROB. XXI. FIG. XXV. © 


To take the Height of an Obje(t only by a Sti | 


Suppoſe c a to be a Stick, (or a Wall, or ar 
other Object) of a given Height perpendi 
larly ereCted ; then draw back from the Stic 
till aiming by the Extremity c, you can diſce 
the Top of the Tower C: then meaſuring t! 
Diſtance between Ba and 4A, ſay, As B 
(the Diſtance between your Station and til 
Bottom of the Stick) is to c 4 the Heig| 
thereof; ſois B A(the Diſtance between yat 
Station and the Foot of the Qbjet) toCAt 
Height of it. 


PROB. XXlIII.' FIG. XXVI. 


To meaſure an Inacceſſible Height when you 
not ſtand in a Plain. 


From the Foot B and the Top D of a Hi 
Place whoſe Height is known, take the An 
gles of the Height of the Object; then on! 
Paper draw an infinite Right-Line, as BA 
on this raiſe a Perpendicular (by Rule VI 
as BE, on which place BD the given Heig| 
of the Tower or Place you ſtand on ; tht 
let the Angle EDC be equal to the Cor 
plement of the Angle obſerv'd at the To] 
and the Angle E BC equal to the Compl 
ment of the Angle obſerved at the Foot : > 

ro 


» Or at 
end! 

e Stic 
| diſcer 
ringt! 
As B 
Ind t! 
Heig! 
2eN ol 
CAL 


_— 

Wm C, the common Seftion of the Right | 

Wnes OD C and BC, let fall the Perpendi- 
WiarCA to BA; ſo ſhall CA be the Height, 

Stuck 


d BA the Diſtance. 
PROB. XXIV. FIG. XXVII. 


wto meaſure the Diſtance CB which has but 
One Extremity Accejſible, only by the Chain. 


From C, draw the Right Line CD, fo that 
 Extremities C and D, may be, as near as 
ſible, equidiſtant from the Point B ; then 
the Lines of Sight, CB, DB, take any two 
pints, as E, F, and meaſure with a Chain 
e Right Lines FC, DC, CE, FE, EC; from 
ich, deſcribe the Trapezium CDEF ; then 
oduce the Lines DF and CE till they meet 
B: ſois CB the Diſtance ſought. 

ote, That if the Points E F cannot be ta- 
n between CB and DB. take the Points 
F in the Lines CB, DB produc'd on the 


jWher ſide : for the Longer the Sides of the 


Wrapezium are, the more exact will the Mea- 


rebe. By this Method , the Breadth of a 
Iver may be Diſcovered. | 


PROB. XXV. FIG. XXVIII. 
0 meaſure the Height of a Hill from its Top. 


© Let PB be the Height of a Hill; from the 


pp thereof, view the Surface of. the Sea, and 


Wlcrve the Angle ABC : therefore in the Tri- 


angle 


angle BAC, the Angles and the Side CA 7 
given ; therefore, BC will be known; a 
conſequently, PB will be equal to BC--PC, 

The Eaſineſs of this Method is evident fro 
hence, becauſe it requires no Baſe : but it h; 
this Inconvenience, that on the Top of Hip 
Hills the Surface of the Sea can hardly |} 
diſtingniſhed from the Air, unleſs you 9) 
ſerve the Angle B, by viewing the Horizat 


while the Center of the Sun or Moon ri 


thence. 


PROB. XXVI. FIG. Preced. 


The Diſtance AP being given, from whence tl 


Top of the Hall begins to be Viſible ; how 1 
find its Height PB. 


The Arch AP is equal to the Angle 


therefore in the Triangle BAC, the Ang| 
and the Side CA being given, CB will be al 
given ; and PB will be CB--CA. 


How much Refrattion hinders the Prattice 
taking the Heights of Hills. 


Refraction makes the Hills appear High 
than in reality they are; and if there is varie 
of RefraCctions, or a continued RefraCti ond 
reaſon of the different Denſity of the Air, tt 
Okyjects wili appear ſo much Higher than | 
there was but one Refraction. 
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PROB. XXVI. FIG. XXIX, 


e Diſtance of a Hill being orven, and the Se- 
» it bl fd ameter of the Earth (21039008 Engliſh- 
f Bio Fett) to find irs Hertght, 
oy Suppoſe C to be the Center of the Earth, 
_— Obſer ver, BA the Horizon of the Ob- 
n river touching the Surface of the Earth in A, 
d PM the Height of the Hill: in the Tri- 
gle ACM, the Angles A, C, and the Side 
\ are given; therefore CM will be given, 
d CM--CA is equal to PM the Height 


| oht. 


PROB. XXVII. FIG, XXX. 


gle ( find the Diſt arce of the Sun, 1oon, or Stars, 


Angl 
be al 


ence t 
bout 


WLet C be the Center of the Earth, and A 
> Superficies, where you obſerve the Star B 
Its Horizon; the Angle at B, whichis call- 
«Fice (be Horizontal Parallax, may be found by 
ronomy. Therefore in the Triangle CAB, 
Three Angles, and the Semidiameter of 
High Earth being given, * by Trigonometry, 
: varielf 91des AB and CB are xnown. 
Ati ond | 
Air, tl 
than 


PROB. 


'ROVD 


PROB. XXVlI. FIG. XXXI. 
To takg the Height of the Sun by a Quadra 


Hold up the Quadrant, fo that the Stri 
may move eaſily by the Side thereof ; th 
turning your ſelf to the Sun, raiſe or depr 
the Quadrant, till you perceive It to ſhi 
Eireftly through both the Sights 3 then « 
ſerve on the Limb what Degrees the Stri 
cuts, and thoſe counted from the contr 
Side to the Sights, will give. you the Heig 
of the Sun at that Time. 
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ADVERTISEMENT 


All Mathematical Inftrumen 
are Made and 'Sold at reaſon 
ble Rates, by 7ohn Prujean ne 
New College m OXON. © 
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PROB. XXVII. FIG. XXXI. 


To takg the Height of the Sun by a Quadrant 


Hold up the Quadrant, fo that the Sti 
may move eaſily by the Side thereof ; th 
turning your ſelf to the Sun, raiſe or depr: 
the Quadrant, till you perceive it to ſhit 
CireCtly through both the Sights; then 0 
ſerve on the Limb what Degrees the Stri 
cuts, and thoſe counted from the contra 
Side to the Sights, will give. you the Heig! 
of the Sun at that Time. 
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All Mathematical Inftrumen 
are Made and Sold art reaſon] 
ble Rates, by John Prujean nc| 
New College m' OXON. 
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